In June, 1965, a questionnaire was circulated asking for users' opinions on general purpose colorimeters costing not more than about £150. The 74 replies indicated no clear majority opinion which could be used for the guidance of manufacturers.
Two-thirds of users were satisfied with the instruments available. The remainder complained of galvanometer drift and many of the faults found during systematic testing of colorimeters (Broughton and Riley, 1965; Broughton, Riley, Cook, Sanders and Braunsberg, 1966) . A light spot galvanometer avoided parallax errors and was slightly more popular than a needle galvanometer, which was thought to be cheaper, more stable and easier to see. Light spot galvanometers usually had longer scales which could be read more precisely.
Gelatin colour filters satisfied about a quarter of users but the majority preferred a wavelength scale with an interference wedge, diffraction grating or prism. These had narrower band widths than most colour filters, but would not necessarily give more linear calibration curves. Duplicate or similar colorimeters, with the same filter or band width, could give different shaped calibration curves, and other instrumental factors were therefore important.
Most users preferred rectangular cells, although there was little experimental evidence that these gave more linear calibration curves than cylindrical ones. Many replies mentioned the need for cells of different path lengths, usually from 5-20 mm., although this facility would complicate the design of the instrument. There were few occasions when a flow through cell could not be used.
Two-thirds of users wanted an instrument to which a recorder, digital read-out or print-out could be fitted as optional extras. These would be more expensive than the basic colorimeter, and although they would display the result automatically it would still be subject to colorimetric error. 10 ml. of supernatant from a centrifuged sample of urine (3,000 r.p.m. for 3-5 minutes) was lyophilised and reconstituted in 0.25 ml. of 0.1 N HC1 and 0.1 ml. of standard solution containing 1 mg. of each of 5-hydroxytryptophan, 5-hydroxyindoleacetic acid, 5-hydroxytryptamine (free base). and tryptophan in 1 ml, of water. 0.25 ml. of supernatant of this mixture after centrifugation, was transferred to the top of 2.5 g. Sephadex G-lO Column (internal diameter 1 em.) equilibrated in 0.1 N HCl. The column was eluted with 15 ml. of 0.1 N HCl and the eluate containing urea, salts and other aliphatic compounds was discarded. A further 5 ml, of acid followed by 10 ml. of water was used for eluting the next fraction which contained the neutral and basic 5-hydroxyindoles and tryptophan. Elution was completed with 10 ml, of 0.02 N NH 40H; this eluate contained the acidic indoles. Aliquots of these 2 fractions were taken to dryness under reduced pressure and were ready for chromatography. Recovery figures for each of the 5-hydroxyindoles added to urine, were between 85-100% estimated by standard fluorometric procedure.
The above results enabled a simple method to be devised for the estimation of 5-hydroxyindoleacetic acid in urine. A column ofG-lO Sephadex (lg.) was prepared as above in 0.1 N HCl, a mixture of 1 ml. of urine in 10 ml. of 0.1 N HCl was allowed to drain through the column, which was then washed with 10 ml. of 0.1 N HCl followed by 5 ml. of distilled water. The adsorbed 5-hydroxyindoleacetic acid was eluted with 5 ml. of 0.2 N NH 40H, and a suitable aliquot (example 1 ml.) of this eluate was mixed with an equal volume of 6 N HCl and estimated by fluorometry, the activation wave-length being set at 295 mu, and fluorescence at 535 mu, The addition of a drop of saturated solution of potassium persulphate to this mixture, eliminated the fluorescence due to 5-hydroxyindoleacetic acid, thus allowing a correction to be made for the non-specific fluorescence contributed by the urine. By this procedure, the recovery of 5-hydroxyindoleacetic acid added to urine was consistently over 92 %. The proteinuria accompanying generalised renal tubular dysfunction has previously been distinguished from the more common types of proteinuria by electrophoretic and sedimentation velocity criteria. Urinary proteins excreted in a variety of conditions have now been examined by gel filtration using columns of 'Sephadex' G 75 and it has been shown that the proteins characteristic of 'tubular' proteinuria are eluted appreciably later than Bence-Jones proteins or the proteins excreted when there is glomerular dysfunction. It has also been shown by this technique that the molecular weight range of proteins found in normal urine is similar to that of the proteins excreted in tubular proteinuria. Because of its simplicity, speed and excellent resolving power, fractionation of urinary protein on a thin layer of ultrafine 'Sephadex' G 75 is recommended for confirming suspected tubular proteinuria, especially when glomerular function is also impaired.
Immunoelectrophoretic studies designed to determine the relationship of the characteristic low molecular weight proteins of tubular proteinuria to plasma proteins and to the proteins found in normal urine have also been carried out using a variety of antisera raised in rabbits. It has been shown that the low molecular weight proteins present in tubular proteinuria are similar to those found in normal urine, but more are detectable. These low molecular weight proteins have antigenic determinants similar to serum proteins and assessed on the basis of the position and shape of the immunoelectrophoretic precipitin arcs some of them seem likely to be whole serum proteins. The method depends upon irradiation of the biological material for 12 to 24 hours in a flux of slow neutrons in the reactor B E P 0. The irradiated material is mixed with inactive carrier copper, mineralised with fuming nitric acid and the activated copper isolated in a radiochemically pure form by a series of precipitation steps. The isolated activity is compared with a similarly treated standard to give the analytical result.
Neutron Activation Analysis for Copper in
This procedure is capable of estimating 1O-9g. of copper within 10%, which is a considerable gain in sensitivity over conventional analytical methods.
Satisfactory recovery experiments were performed for serum and urine. Solid materialkale-s-prepared under standardised conditions, was analysed to give results in good agreement with published values (Bowen, 1965) .
